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(54) SERVO-MECHANISM FOR MOTOR WITH SENSOR 

(57)Abstract: 

PURPOSE: To provide a servo-mechanism for motor 
with sensor which can reduce a wiring see between a 
motor with sensor and a controller. 
CONSTITUTION: A clock signal supply means 32 on 
controller 4 side supplies a clock signal RCLK to a 
serial-parallel signal conversion means 28, and a clock 
signal TCLK synchronized with it is supplied to a 
parallel-serial signal conversion means 1 8 on the side of 
a motor 2 with sensor through transmission circuits 38, 
22. The parallel-serial signal conversion means 1 8 
transmits a sensor signal outputted from a plurality of 
sensors 6-16 as a serial signal SI in order synchronously 
with the clock sill TCLK, and the serial-parallel signal 
conversion means 28 receives the serial signal SI in 
order synchronously with the clock signal RCLK to 
convert it into a parallel signal. A phase means 40 on the 
controller 4 side changes the phase of the clock signal 
RCLK supplied to the serial-parallel signal conversion 
means 28 by the time corresponding to the transmission 
delay of the signal. 
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-2^:7 hlxi^:;^^2 8<D^n5^:5^«S^CK--^^j^i--5 
^mm^^ y^m^RCVK, yy^m^30(D^V2y 
^ii^^CK^mi^'ri>yy'^m^i.ATCH, RX^^- 

^ 2m\cmm'r^^m^ n y ij^m-^Tc LK^^^-r 
^>^^5/^5'^^lHI^3 2 yy^m^LATCH^^ 
3 4 3A<omt} (yy 

^^■^LATCHcDSte^-^) Sr*-^ 2fli^j^-rS 
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[0 0 3 2] wr-c. Eli«c^-rJ:5(-. 'e-'^2m<D 

y^ y K^>r^< 2 4^^WJt^^® 4<H!J<07>r V K^-Y^^ 
3 6, 3 8ti. A;^ft-^dSHighU^/KZ>^tC. 2>fc<^)£tJ 
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TCLK^5i:l^J:;65Si:^ ^t'^OH<Z>JJ:<Of&-^P*5ttJ;t> 
[0 0 4 31 — 0WS®4W-*3V^T^i. 7>fVU 

13 y ^ ^^mK 3 2 P> CO^ftffi ^ a 5. ^ jf-^ R C L K 
;d5i:*>±j55:5^tc. ^>r>'W'V-^<2 6(^>m;^ft-^^]il 
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ftffi iJ' n y^m^T C L K<DSr^±/&S «9 ^ i^t^Xt) ^ 
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ib^r^ t 5 (= 1 5 n s ) . Kc a 1 , C b 1 
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(ig5lc*3lt^Xa) j!)5?ffe^^tL/irttixf^. ^yyVx^^J 
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/cfoT, ^i^^'-hM 2;i5 8mO^§^-C«J^^2. 2MH 
z. K4 2 3d5 4m(7)ii^-efiii«^3MHz 

So 

[0 0 5 61 ^^Hife^oji^tcvyr/uft-^^b 

T^ii|•rS-fe:V1^fi-^7!l5 8ft-i- (StTyh) (om^ic 

iJ'CLKc0 8i5^n5/>:^^(Cta^-r'6;t4?>. Jfij^^-hM 
2:6S8m<^^|CfiJ!«5j3. 6 fx s t^j:^) . ^B^— 4 
2t^4m(Dm^{cnm2, 64MS^/i:?»o 
[0 0 5 71 Uj5*t> ^i^i-S-feVi^m-e-Otf-C. 

OV^T#x.6<!:. mmmm 4m<Oy y^^^ 3 0 <Dm:tj 
«S-^Q5, Q6;$*b. -iaft3i5SV>tc:9 0Si'fUTJ.O* 
^erto-T^^— T^xf it;d5 5 0%<?:)^</^^{i-^A, Blci^m^j: 
ft-^a. b^tii;^$^Sfei6i^:«:. ^>Vu^^i-^A, BO 

2 ffi!ld^?>^Jtfil^e 4.-(R!l-^,^||(Cfei^i-S ;i 01? t -S^^^ 

p) t^. f c/ (8X4) tf^^. 4';^='- K4 2:65 8 
m<Dm^{a^me8. 7 5 kHz. cfJK^— K4 2;654 
m<r>m^\znm9 3, 7 5 kH2^/^5o f^S. ^S!I*t» 

4 2t^8m(Dm'^\^f^m'^mtg:=nzy=i^^mmm<D±m 

Win^^G 3 kH zX^^it (HI 2#fl^) o 
[0 0 5 81 wC0j:9t-. i5'nyiJ^^j^lHlK3 2;6*60 

^mm^ti^. m^(o^mmi\^\cx,^x:^^ <mm^fh^ 
2 ^n^m^K^mmmrnxmrn-r^^—^m^^io 
[0 0 5 91 ^^T. ^nmm(D-^-^-wmKi^\i^x 

55r'Jb±dS9 3i5/e;?Sr9TMO^KIXdy5:»tiie>UXi^:7 h 
2 8(Di5^n iy>5^i§8^CKICA;^-rSr^lCj: 

1^ 2 8 <?5A;f3«S^F I A(Ci^ y r/^^m^i>'^7<f)^f\.Xt^h 
^ n iJ^^^CK^T^U-^/U^^JiC-^i^^J^^TtO^rax a 

K 4 0 ^?^^-r 2» ^^1Sin:§& V R (0^m^%:^M<om\c 
tt:vR<ofem«iJc^£:c^^^«-c^m$tb-5o ^ur. 

^iyfl^'^C(DW3c,CVt^^<yyrB f <oKtiy^\^ y'y 
t h^j^X.'Si. -'^y:7r B f d=*6High 
U-^/UCDfi-^RCK^ftSWyj^tt, ::<Z)ft-^RCKd5i^7 
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i?>> 3^:77 B fom^ft-^RCKWlLow U-^;MCM 
[0 0 6 0] cc-e. Eieic^-fiiptc, m^^^y^ 

KKM-r^i^^RCKcomti^mT dn. (t t -t/ 

2) <n^'ttl^X\^\ ft#RCKi5 

3i*>_b;6S o r b 7 .7 ^ft^ L A T C H j^dS ^ * 

t^-yy V U-yy.^ 2 8 (DttJ;^ft-^Q A—QHSr^ >y f^t* 

+ tO) <tO«:/J>^<i3:^'t-6o 

[00 6 1] ^UT. _biZ^<^i^^r^T t ^5T//2<fc 
# < o T t> . ^ffilelte 4 0 co-sr3eSjlt5& V R OfeStffi 

[00 6 2] Ufc J: 5 (C. ±|B« 1 ^llS0t|<^1^ 

Sfci?)0=a— KC a 1, Cbl, Ca2, Cb2, Ca 

3, Cb 3^gEI9:rS;ft:tt-T?. «^cD-fe>l^^-^Sr0J^ 

mm.Am-^m^:Lti>^-Q^^ 2tummmAt(o 

So 

[0 0 6 3] Bl^^<^1^-2^?«l«^wJ:^^^^. 
mm^m 4 ^rat^^jt^fciJ^ o 3^ 3 2 ^ o 

m^^y^m^-^. "^--^ 2m(r>^yy v\y^j^y^^ 1 s-^ 
[0 0 6 4] \.f)^h. mimMm(D^—^-mm\^'^^^x 

40tcJ:or. i5^D5/i5^i^^(Hll^3 2;ei^bv-:7 hu-:^::^ 
2 8 ^^f^^fhh^mm ft-^R C L Kco^ie 

[0 0 6 51 tifeor. %\wmi(o^-if-wm^i.^ 



^n^-YA2ii^^<fl^X^'^m\.t^-K^<ftr> 

VR^S@SEi-Sr^j;iJ:»5. ^'fflla-hM 2(^:S$^^ 

^KT d SrtS:5£-r r ;55-C# So 
[0 0 6 6] ^LT. rOj:9(c:^l||Jfe^<^-y— 7}?^ 

9 Ofifi:^a"fHco/>Vu::^ft-^A, B^fl&<D-fe^^1^;i^P>(D 

[0 0 6 7] %\m&m<D^-^>^mm\z.^^^ 

Tfi. ^-^2^©J^a¥ig®4^(Z>ra{-> -M<^=3-K 
(Cal^Cbl, Ca2i:Cb2, Ca3tCb3) 

t^hf^i^B.'^'^^m^ . y^i^Vy^y<2 4, 3 4, 3 
SRXJ^y^>'Uiy--y<2 0, 2 2, 2 6 J^s^g.^— Kf^o 
m(fi:li(Cj:oT'>yr/Wt-i-S I. ^^^ny^J^ft-^ 
TCLK. RX^yy^m^LATCH<Dm^m^noX 

o\cm^^tix\,^^. titoT. 1 ^^fe^^o1^-/3<a^ 
mmmm 4 m^m^ r. t r-x^^o 

[0 0 6 8] l|2||Jl£«3l<^1^-2K«|«^COV^T. 

mr^ms^mif^x^m-rho ia7ic^i-j:5Jc:. »2 
mmmm4\z^mm&4oif^^nhfix\^^tj:\^^M 

^t2-y^±^m9^4 6<Dm^ttm^J:-:>XiiSr>. 

[0 0 6 9] ^zx^T. m2mmm<^'^-^mm\zu 

^$ttfci5^tir/^^^IaIIS4 6^Cov^T®£f^gi-So 138 

iZ7n-rxv\c. m2mmm(Di^u^y^±^\s]^4 6n. 

3/ ^ C L K Sr mtJ-t ^^ny^ ^femK 4 8 (OMl^t^m 

/j^orv^So ^L-c. ^>'^^-^ I vi(7)m;^^^ftffi 

^xi^y^m^KC\.Kiil.Xmti't^(DX\%fj:<. ^ Xi 
y ^ 5l^lHlBS 4 8 t^m^^ n^y^CLKt ttS'JJC 3 
:J^n y^J'RCLKA, RCLKB, RCLKC^tti:tF 

[0070] O^t). iJ^n yi?'^^lHl^4 8tt, mSiC 
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>y^CLK<DRmm-^^. m^^y^OSCKDO. 5 
mm (=TdA) , li^^ (TdB) , 1. 5^^ (T 
dC) Tt'Jt^'^r bL^m#^. ^tiy^RCLKA, 
RCLKB, RCLKCtX^Xmtf^^^ 

100 7 11 ^LT. :L<r>xo\m^^ti'ftm2mmm 

XiiLm^^^TdA, TdB, T d Ctzni'tlit^ n y 

[0 0 7 2] iSi. ig9lr*5V>-C. OSC2W:, Signs' 

CLKA, RCLKB, RCLKCCO^^, ^t>3m-C 

i:^±;65 S n 5/ R C L K C <Oi: *>±d5 ^ 7 >;/ ^ 
fi^L A T C H<D^h±ii^ 19 *-e<7>^^«r^ UT*3 9 . 
fpfnOi?' 13 y ^ ^S^M ^ t3 iJ^^-^R C L K t: UTS 
^brt>. 7 y^(HJi^3 0;i5V:7 h Wv^;^^ 2 8<75ta;^ 
fi^Q A - Q H ^mmic y^y'^^^:ittt^X^^Xo\^ 

[0 0 7 31 m^. m3nmm(D^-^^mm\c^\^^x. 
m\zMvx. ^^yi^^mmm3 2t^^-^2mi^m'f 

[0 0 7 4] ^Ur. 2miC:$5\,^X. ^r3^y^^ 

^^0^3 2d^btti:^$tV$^:y^m-^LATCHH, ^ 

^ >^ K^-T/-^ 5 0 ^ift-x^xmrnmrn^m^im^n^ t 

^t2^y^±^^^3 2i>^hmti^ti^^mm^ n ^y 
#RCLKfi. y^z^h^9^^<5 4%:it\.xmmmm4 

[0 0 7 5] ^J^3P^®4i|i|-C«:. ^-Y^Ui^-^^ 

fc7^y^^t-^LATCH^S:ftUT. ^coft-^<Sr^5/^ 

m^3 0<D^u^y^ii^^CK\zm:^L^. 

5St^, ^—^2m(0^^>'}^'y^y<5 4t>hT^^ti 

tz^mm^uy^m^RCLK^^mvx. ^co^t-^sr 
[00 76] -tuT. mmm^ny^m^rc'LK, s 

fiffii^n-zi^m-^RCLK, &Of7>;/^m-^LATCH 
<75^{t#lc^i-SV>^ hui^^^ 1 8, 2Styv^m 



^Ktl. 3— KCa2, C b 2 ±r <^e^^ra t 2 . 

7 hl^i^y^^l 8<^^^n s;^jg^CK(CA^$ttSo 
fS5. (giltCioVN-C. RCKl. RCK2, RCK3 

— 5 8 oA;^<i#. y4>'\yi^—y<5S(Dmp3^^ 

[0 0 7 7] ^yt. ->y h ui^;?^^ 1 8f^. mmm^ti 

4 3^ttjitbTi^y Tyu^-^S I Srtii>3U ^o->yr/w 
ft-^sm. y^>h*y^y<2 4<oj^W}^mt 1^ =1— 
KCal, Cb lJi-C<?:>^i^^K t 2. 5:tf^-<>'Wv- 
w< 2 6 <^f^i&^^ t 3 tzi-fmtix. -yy V \^-Jy^^ 2 
8<7?A;^«H^i AicA;^$n5o fSi. iaiiic*5v>r. 

SI, S I 1 , S I 2 , S I 3 ti. El 5 <!: I^^IC, 
v:7 hui^;^^ 1 8(^tti;^ft-^ {y^iyVy^y<2 4<D 
Atim^) , 7><vK^-<^<2 4<^W:^ft^, 
i/-^^ 2 6 <DA;^ft-^, ^^>^ue/-^<2 6o/il;^fi-^ 
(->:7hui:;^;^^$'2 8(?DA;^^t-^) ^^brv^-5o 
[0 0 7 8] -^rUT. 7 y ^{t#L ATCHfi, ^-TV 
K^^^-^S 0<Df^^^t 1, ^— KCa3, Cb3± 

x<D^mmm t 2 . Rxj^y^ >' ui/-— 5 6 (ofm^m 

tSf^iT^^X, yy^m^3 0(D^u^y^ill&^CK\C 
At)^n^o m l(c:io^/^T. LCHl, LCH 
2, LCH3li. *>8r, ^^O- K^^^< 5 0 <^m;^lt 

6(OtU;^^t-^ (7i/^lHli»3 0OA;^?m^) *^UTV^ 

So 

[0 0 7 9] r(^J:5«C. «3||Jfe«a|<;5-!^-st?««(C*5 
V^T«. ^ftffli5^n:Xi^ft-^RCLKii/!;T/^^t-^S 

1 tyy^m-^LATCHtii^, "e—^ 2mii^hmmm 
WL4m-^. m^mcmti^fi^^xmm^fh^z,ttf£ 
So <tor. M3^ife^(^i^-2}?^^-c«. igi itc^ 

I iit->y h i^i^:^^ 2 8 0A;^JSdP I AlcA:^$nrd^ 

^v':7 hx^i^^^ 2 8cr>^n .yi^igg^cKlc:Ay:?^ttS 

ft-^RCK 3 <^)fi:-^±d5?) ^-ecO^KT a 

$tt. fi-^RCK3 0iC*>±:dS9d*P>7 5'5=-[HlB 

3 0 (DiJ' n ;/ i^iSS^C Kt;iA;^ ^ttSft^L CH 3 (O^ 

So 

[0080] ^oT. ®3^ife^JOf— 5j?«fi|lC<tix 

rf. miRxfm2^mm<0'^-^mmt^<mmkc. ^ 
2 tmmmm4 i:<z)w<^ia»;^-<-;^sr«^i^$*s 
^tt^x^. ummm4m{ci^mw}^4o^^ 
tt/«c<T^. ±y^m^^i^])rji-m^t\^x^^Mm 
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[00 8 11 m3mm^(o^-^^mm\^xti^. 

[0 0 8 21 ::w-c. igi 2tt, misuf^3^1fe««l<^) 

p, MP^mmmm4.m^iy])T;v^m\^'ftm'k 

Jffi3w-p4 2;a5^^0m, 4in, 8 m^O#^i^tCOl^T 

[0 0 8 31 j^. lai 2tc*3i/Nr. .(•") f^i^^'sr 
wj:^r2iy^m^^^m:\.x^^^ mm (~) tt^m-^ 

tgf^3l>'=l-^i^^^<g:^UTv^;5o rxj ^ 

^^Mic^;£Lyt*i^<Dsy^ffl^^u. TAJ fpf*. 
[00841 . (n 1 2 p n i mmm 

-K4 2A5 8mO^:#(c, -^ffi Rrte>fci5^ c 5/ ^J^St«:d5 

SkHz-e^ofcOtC^U 3|^*BlHl]^4 0Sr^*:tSt. 
<tijKI='-K4 2dS8m<Di:#j3:, ^m-^m^ ^ ti ^ ^ 

-tJ^^H^IftHJ^ 1 7 5kHz*"ef6|±-r5:ii:dS5>35^ 

So 

[0 0 8 51 ^±<^«t9lC, ±i[gbfc^|IJ£Mc01^-3}? 

So 



[ia®<7)ii9fWc^iftiqi 

[Kill mimmm(D't>'^H'^—^(D't—:r^mm(Dm 

[12121 mi^ife^<^0J^^&c:®£ltbtL;fc^n5'^r^ 
[E 3 1 IS 1 HJfe^dO ^ n 5. ^fifelUBSoffiif^Sr^-r ^ 

[13 41 llillifi^?li<o-fe>'i^f^^-i$'Ol^— jKtSWcoSb 

f^^^-r -r A 5" - b So 

f^ffi^ift^^s^-riH^-^- M?$)So 
[n 7 1 f5 2 ^^£^o^>'1^#^-^o1^-4?al^(ofi| 

[^81^2 mmm(Dmmmm\cm'f fo^it ^uy^^ 

ims] m2mmm<D^x2y^±^j^^<Dmi^^mT^ 

[mi 01 msmmm(D^>'^H'e-^<o'^--:^mm<D 
m^^m-r^^mx^h^, 

mil] t^3lllfe0^<^>•fe>'1^#^-^(^1^-J}?ttlfl|(D 

^mmk^x^t^^^^m-r^^^yx^^o 
2'-^—^ e, 8, io-{i®i^ 

18, 2 8—>7 hU-:^;^^ 3 O-^^'^lHlj^ 

2 0, 2 2, 2 6, 5 6, 5 8 --^^ V l^v'— 
24, 3 6, 3 8, 50, B A-'^-O ^"7^ ^< 

3 2, 4 6 " i5^T3y^^j^(HlgS 3 4, 5 2 

4 2"'fpm^—y 4 4, 4S"'^Uy^^±\s]^ 

CTl-1 63i;«;^>>^^ 
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m4] 



CLK j-Lrm^mTJTJTJ"m^ 



cue 



TCLK J^J^JTilJ^lJ^JlJ^^ TCLK -^ptO 



LATCH 




RCLK 



CKT 



CK2 



CK3 



SI 



SI1 



SI2 
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(lA) 




me] 



CLK 



TCLK 



RCLK 



_r~L_r^LJ"~LJ" 




0SC1 jinjxmmruiJ^^ 

0SC2 I I I I I I 1 I I I I 



CLK ^ 
TCLK _J" 

RCLKA 

RCLKB 

RCLKC 
LATCH 



■1_J L 



1 \ — I r 



ig — L 



1 r 



1 1 

TcC 



I— 
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